WHAT IS CLAIMED IS: 



1 LA method of ablating cardiac tissue, comprising the steps of: 

2 providing an ablating device ha\ling an ultrasonic transducer, the device 

3 emitting focused ultrasound which is focused imat least one dimension; 

4 positioning the ablating device injcontact with cardiac tissue; and 

5 activating the ultrasonic transducer to direct the focused ultrasound into the 

6 cardiac tissue. 

1 2. The method of claim 1, whferein: 

2 the activating step is carried out to|electrically isolate one part of the heart 

3 from another part of the heart. 

1 3. The method of claim 1 , where 

2 the providing and activating steps ^^^^rfl^out with the focused ultrasound 

3 being focused along a focal axis and diverging whe i viewed perpendicular to the focal axis. 

1 4. The method of claim 1, furtli^r comprising the step of: 



rtne] 

A 



2 moving a focus of the focused ultrasound relative to the cardiac tissue. 

\ 

1 5 . The method of claim 4, wheifein: 

;i 

2 the moving step is carried out to mo^e the focus closer to a near surface of the 

r. 

3 cardiac tissue. i 

\ 

1 6 . The method of claim 1, wherein: 

1 

2 the providing step is carried out so that at least 90% of the focused ultrasound 

I 

3 passes within a focus area defined by a focal length of about 2 to 20 mm and an angle of 

4 about 10 to 170 degrees when viewed along a focal ^is. 

} 

1 7. The method of claim 1, wherein: 

I 

2 the providing step is carried out with the focused energy being emitted by a 

3 concave surface. 

1 8. The method of claim 1 , wherein! 

1 

2 the providing step is carried out with thejconcave surface being attached to a 

3 piezoelectric transducer. 
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1 9. The methSpd of claim 7, wherein: 

2 the providing step is carried out with the concave surface having a focal length 

3 of 2-20 mm. 



10. The method of claim 9, wherein: 

the providing step 1^ carried out with the focused energy having a focal length 



of 2 to 12 mm. 



11. The method 
the activating step i 



of claim 1, wherein: 

carried out by activating the ultrasonic transducer for a 



first period of time at a first frequeo^ and a second period of time at a second frequency 



which is different than the first fi 




d occurs after the first period of time. 



1 12. The method pf gi^im 1 1 , wherein : 

2 the activating step^i^ carried out with the first frequency being lower than the 

3 second frequency. 



1 13. 

2 the activating step is) 

3 the second period of time. 



The method pf claim 12, wherein: 

carried out with the first period of time being shorter than 



14. The method of claim 13, wherein: 



the activating step is 



second. 



15. 



carried out with the first period of time being less than 1 



The method of claim 11, wherein: 



the activating step is [carried out with the ultrasonic transducer being activated 
j 

at the first frequency for a number of discrete time periods. 



1 16. The method oT claim 15, wherein: 

I 

2 the activating step is carried out with the ultrasonic transducer being inactive 

3 for 3-8 seconds between each of the number of discrete time periods. 

I 

I 

1 17. The method of^ claim 1, further comprising the step of: 

2 approximating a temperature of the tissue. 
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18. The method oflclaim 
assessing the adequacj 



1, further comprising the step of: 
of contact between the device and the tissue. 



19. The method oflclaim 1, further comprising the step of: 
determining a tissue laver thickness using the ultrasound transducer. 



1 20. The method of claim 19, wherein: 

2 the determining step is carried out with the tissue layer being a tissue layer 

3 between a near surface and a far surf ace. \ 



21. The method of claim 19, wherein: 

\ 

the determining step is carried out with the tissue layer being a fat layer which 



lies over a muscle layer. 



22. The method of clairn 1 , further comprising the step of: 
measuring a blood flow velcflpity with the ultrasonic transducer. 



23. The method of clan 



furmer comprising the step of: 



moving the a focus of the fd^us^ ultrasound relative to the tissue. 

A 

24. The method of cl^im 23, wherein: 

the moving step is^arried out'^ith the ultrasonic transducer being tilted. 

X J 
,i 

25. The method of claim 1 1 wherein: 

the providing step is carried out with the ablating device having a number of 

ultrasonic transducers. I 

') 

26. A method of ablating tissue with ultrasound comprising the steps of: 
providing an ablating device wH'ich emits focused ultrasound having a focus in 

at least one direction; 



positioning the ablating device in contact with a tissue structure to be ablated; 



and 



operating the ablating device at a frequency and a power to direct the 
ultrasonic energy into the tissue structure for a period of time; and 

changing at least one of the frequency, power, period of time and location of 
the focus relative to the tissue and activating the ablating device. 
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1 27. The method ctf claim 26, wherein: 

2 the changing step is carried out to accumulate energy closer to a near surface 

3 of the tissue as compared to the operating step. 

1 28. The method of claim 26, wherein: 

2 the changing step is carmed out with the period of time increasing. 

1 29. The method of cl^m 26, wherein: 

2 the changing step is carried out with the frequency increasing. 

1 30. The method of claim 26, wherein: 

2 the providing step is carried^out with the ultrasonic transducer producing 

3 focused ultrasound, wherein the focused ultrasound has a focal length of 2-20mm. 

1 31. The method of claim l&f'^I^ further comprising the step of: 

2 assessing the contact betwlen^^th^ablating device and the tissue structure. 

1 32 . The method of clairp^| , wherein: 

2 the assessing step is carried out by measuring the electrical impedance. 

1 33. The method of claim 1 or 26, further comprising: 

2 measuring a tissue thickness using the ultrasonic transducer, the ultrasonic 

3 transducer emitting ultrasound energy and receiving ultrasound energy reflected from a far 

4 surface of the tissue structure. 

1 34. The method of claim 1 or 26, further comprising the step of: 

2 measuring a fat thickness using the ultrasonic transducer, the ultrasonic 

3 transducer emitting ultrasound energy and receiving ultrasound energy reflected from a 

\ 

4 boundary between fat and muscle. 

\ 

1 35, The method of claim 26, wherem: 

\ 

2 the operating step is carried out a number of times. 

\ 

i 

1 36. A method of ablating a tissue structure with ultrasound comprising the 

t 

2 steps of: 

3 providing an ablating device which emits ultrasound energy; 
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activating the ablating device ip deliver and accumulate energy within a target 
tissue structure; and 

changing a characteristic of thfe 
accumulated nearer to a near surface of the ta 
activating step. 



37. The method of claim 3<), wherein 



the providing step is carried ^> 
cells with each cell having at least one ablat 

38. 



ablating device so that the ultrasound energy is 
get tissue structure as compared to the 




with the ablating device having a number of 
ement which emits ultrasound energy. 



The method of claim 3^, wherein: 
the providing step is carried out with the ablating device emitting focused 



1 



ultrasound which is focused in at least one dimension 



jne 



39. The method of claim 3j8, wherein: 
the activating step is carried out to accumulate energy at a focus of the focused 

ultrasound; and 

the changing step is carried oijt to accumulate energy between the focus and a 
near surface of the target tissue structure. 

40. A method of ablating cardW tissue, comprising the steps of: 
providing an ablating device havingian ultrasonic transducer; 
positioning the ablating device in coi|[tact with a tissue structure to be ablated; 

and 

activating the ultrasonic transducer foAa first period of time at a first frequency 
to produce ultrasonic energy which is directed at the tissue structure, the activating step also 
being carried out with the ultrasonic transducer being ictivated for a second period of time at 
a second frequency which is different than the first fre<iuency. 



41. The method of claim 40, whereip 
the activating steps are carried out with 
the second frequency and the first period of time occur^mg 



42. The method of claim 40, wherein 



le first frequency being lower than 
before the second period of time. 
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2 the activating steps are carrifed out with the first period of time being shorter 

3 than the second period of time. 



1 

2 
3 

1 

2 
3 

m ^ 
t 2 

T ^ 

R 3 
nJ 1 

s ^ 

3 

1 

2 
3 

1 

2 
3 

1 
2 
3 

1 
2 
3 



43. The method of claim 40,jwherein: 

the activating steps are carried out with the first period of time being less than 



1 second. 



44. The method of claim 43|, wherein: 

the activating steps are carried Jout with the ultrasonic transducer being 
activated at the first frequency a number of tiipes. 

45. The method of claim 44, wherein: 
the activating step is carried out for the first period of time. 

46. The method of claim/40, wherein: 

the activating step is carried/out with the ultrasonic transducer being activated 
at the first frequency for a number of discrete time periods. 

47. The method of claim 40, wherein: 

the activating step is carried out by activating the ultrasonic transducer at a 
third frequency different than the first anfa second for a third period of time. 

48. The method of claim 40, wherein: 

the activating step is earned out with the first frequency being about 2-7 MHz 
and the second frequency being from 2-14 MHz. 

49. The method of/claim 40, wherein: 

the providing step is carried out with the ultrasonic energy delivered to the 
tissue is a focused energy which is focused in at least one dimension. 

50. The method ©f claim 49, wherein: 

the providing step is carried out with the focused energy having a focal length 



of 2 to 20 mm. 



5 1 . The methoa of claim 49, wherein 

1 



the providing step 
coupled to the transducer to form 



s carried out with a concave surface being ultrasonically 
the focused energy. 
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52. The method of claim 40, farther comprising the step of: 
approximating a temperature using\the ultrasonic transducer. 



53. The method of claim 40, fur 
assessing the adequacy of contact 



54. The method of claim 40 further 
measuring a blood flow velocity wi 



her comprising the step of: 
bdtween tissue and the device. 



comprising the step of: 
h the ultrasonic transducer. 



55. The method of claim 40, fiAther comprising the step of: 
determining a tissue layer thickness using the ultrasound transducer. 



1 56. The method of claim 55, ivherein: 

2 the determining step is carried omt with the tissue layer being a tissue layer 

3 between a near surface and a far surface. 



57. The method of claim 40, further comprising the step of: 
moving the ultrasonic beam a^er the activating step. 

58. The method of claim fi7, wherein: 

the moving step is carried oi/t with the ultrasonic beam being rotated. 

59. The method of clairfi 57, wherein: 

the moving step is carried put by moving the ultrasonic transducer. 

60. The method of clatim 57, wherein: 
the moving step is carried out with the ultrasonic transducer being tilted. 



1 61 . The method of fclaim 1 , wherein: 

2 the providing step is c/irried out with the ablating device having a number of 

3 ultrasonic transducers. 

1 62. The method 6f claim 1, wherein: 

2 the providing step ii carried out with the ultrasound transducer having a 

3 relatively flat surface and a curvea member coupled to the flat surface, the curved member 

4 transmitting ultrasound energy from the transducer to form the focused energy. 
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63. A method of ablating cardiac tissue, comprising the steps of: 

providing an ablating device having an ultrasonic transducer; 

positioning the ablating device in :ontact with a tissue structure to be ablated; 



and 



activating the ultrasonic transducefr for a first period of time at a first power to 
produce ultrasonic energy which is directed at the tissue structure, the activating step also 
being carried out with the ultrasonic transducer peing activated for a second period of time at 
a second power which is different than the first/power. 

64. The method of claim 631 wherein: 

the activating step is carried om with the ultrasonic transducer being activated 
at different frequencies during the first and second periods of time. 

65. The method of claim 63, wherein: 

the activating step is carried ^ut with the first period of time being smaller than 
the second period of time. 

66. The method of claiiVi 65, wherein: 

the activating step is carriep out with the first power being higher than the 

second power. 

67. A device for ablaiing tissue, comprising: 

a body having a longitudinal axis and a contact surface configured to be 
positioned adjacent tissue to be ablated; 

a first transducer coupled to the body; 

a second transducer cpupled to the body and spaced apart from the first 
transducer by a space; and 

wherein at least one/of the first and second transducers directs ultrasound 
energy to tissue lying beneath the ^pace between the first and second transducers. 

68. The devic^of claim 67, wherein: 

both the first and second transducers direct ultrasound energy to tissue lying 
beneath the space between the fifrst and second transducers. 
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1 69. The device of claim 67, wherein: 

2 a flexible membrane extends over the at least one of the first and second 

3 transducers, the flexible membrane conforming to the surface of the tissue and being filled 

4 with a substance which transmits the ultrasound energy from the transducer to the tissue. 

1 70. The device of claim 67, wh|erein: 

2 the first and second transducers have the same shape, the first and second 

3 transducers each directing ultrasound energy to jfissue beneath the first and second 

4 transducers, respectively, and the first and second transducers also directing ultrasound 

5 energy to tissue lying beneath the space between the first and second transducers. 

1 71. A device for ablating cardiac tissue, comprising: 

2 a body having a longitudinal ^xis and a contact surface configured to be 

3 positioned adjacent tissue to be ablated; 

4 a first transducer coupled to ihe body; 

5 a second transducer couplea to the body and spaced apart from the first 

6 transducer by a space, wherein the first anp second transducers each emit ultrasound energy to 

7 the tissue to be ablated; and 

8 means for changing the d/rection of the ultrasound energy from the first 

9 transducer toward tissue beneath the gap between the first and second transducers. 

1 72. The device of cjfaim 71, further comprising; 

2 an inflatable membrane positioned beneath the first transducer to form the 

3 contact surface below the first transcfucer, the transducer moving upon inflation of the 

4 balloon. 

1 73. A method ot ablating cardiac tissue, comprising the step of: 

2 providing an ablating device including a body having a longitudinal axis and a 

3 contact surface, the ablating device also having a first transducer and a second transducer 

4 both coupled to the body, the second transducer being spaced apart from the first transducer 

5 by a gap, wherein the first and second transducers each emit ultrasound energy to the tissue to 

6 be ablated, the first transducer /being movable to redirect the energy emitted by the first 

7 transducer to tissue beneath the gap between the first and second transducers; 

8 positioning the ablating device against cardiac tissue; 
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activating the first and secoildVansducers to ablate cardiac tissue; 
moving the first transducer to abQate cardiac tissue beneath the gap between 
the first and second transducers. 



wherein: 

ith the body having an inflatable membrane 



74. The method of claim 73, 
the providing step is carried out 

beneath the first transducer; and 

the pivoting step is carried out bj^ inflating the balloon 

75. A method of ablating afcardiac tissue, comprising the steps of: 
providing an ablating device having a first transducer and a second transducer; 
positioning the ablating devide against cardiac tissue; 

activating the first transducer at a first frequency to ablate cardiac tissue; and 
activating the second transdjlicer at a second frequency to ablate cardiac tissue. 

76. The method of clai/n 75, further comprising the step of: 
moving the ablating devicp so that the activating steps are carried out to ablate 

the same cardiac tissue. 

77. The method of cljbim 75, wherein: 

the activating steps are parried out to ablate different cardiac tissue. 

78. The method of jblaim 75, further comprising: 
characterizing at least/a portion of the cardiac tissue; and 
selecting at least one of the first and second transducers to ablate the at least 

portion of the cardiac tissue based upon the characterizing step. 

79. A method off ablating a cardiac tissue, comprising the steps of: 
providing an ablating device having a first transducer and a second transducer, 

the first and second transducers b^th being focused, the first and second transducers having 
different focal lengths; 

positioning the ablating device against cardiac tissue; 

activating the first transducer to ablate cardiac tissue; and 

activating the second transducer. 



56 



1 80, The method of claim 7?), wherein: 

2 the providing step is carried out: with the first transducer having a first focal 

3 length and the second transducer has a secona focal length different than the first focal length. 

1 81. The method of claim 79, wherein: 

2 . the providing step is carried put with the ablating device having a body, the 

3 first and second transducers being movablo along the body. 

1 82. The method of clairn 81, wherein: 

2 the providing step is carried out with the first and second transducers being 

3 slidable along the body. / 

1 83. The method of dlaim 8 1 , further comprising the step of: 

2 positioning the body aya selected location on an epicardial surface; and 

3 moving the first and second transducers after the positioning step. 

1 84. A device for Ablating tissue, comprising: 

2 a body; / 

3 a source of focusea ultrasound mounted to the body, the focused ultrasound 

4 having a focus; and / 

5 a flexible membmne filled with a substance which receives the focused 

6 ultrasound and transmits the uljjrasound energy to the tissue. 

1 ^5. The device of claim 36, wherein: 

2 thXflexible membrane is inflatable to move the focus relative to the tissue to 

3 be ablated. \ 

1 86. ^e device of claim 36, wherein: 

2 the flexiHlk mennprane tilts the body when inflated. 

1 87. t\ device of claim 36, wherein: 

2 the source ofioeused ultrasound includes an ultrasound transducer. 

1 88. ./-^ system fbr ablating tissue with ultrasound energy, comprising: 

2 an ablating element which emits ultrasound energy; 
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a control system coupled tb the ablating element, the control system 
controlling activation of the ablating element to automatically change a characteristic of the 
ablating element when ablating the same t^sue structure during a first time period and a 
second time period. 

89. The system of claim 88, wherein: 

the control system is configured to automatically change a frequency of the 
ablating element. 

90. The system of claim 881 wherein: 

the control system is configured to automatically change the power of the 
ablating element. 



91 . The system of claim 88^ 
the ablating element emits foj 



wherein: 

sound which is focused in at least one 



direction. 



92. The system of claim 8^, 
the control system automatically 
structure being ablated. / 




wherein: 

moves the focus relative to the tissue 



93. The system of claim 92, ^herein: 

the control system moves the foetus closer to a near surface of the tissue 
structure being ablated. 



94. The method of claim 88, wherein: 

J 

the control system includes means for assessing the adequacy of contact 
between the device and the tissue structure beinglablated. 



95. The method of claim 93, wherein: 

i 

the assessing means is carried out by measuring an electrical impedance. 



1 

2 



96. A device for ablating tissue,lcomprising: 
a body; 
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3 a first ablating element coupled to the body, the first ablating element emitting 

4 focused ultrasound energy, the focused ultrasound energy being focused in at least one 

5 direction; and 

6 a second ablating elementtcoupled to the body, the second ablating element 

7 emitting focused ultrasound energy, the focused ultrasound energy being focused in at least 

8 one direction, the second ablating elemenn being different than the first ablating element. 

1 97. The device of claim! 96, wherein: 

2 the second ablating elementjhas a different focal length than the first ablating 

3 element. 

1 98. A device for ablatinglcardiac tissue, comprising: 

2 an ablating element whichemits focused ultrasound which is focused in at 

3 least one dimension. 




1 99. The device of clairrp^S, further comprising: 

2 a body; and 

3 a plurality of ablating element. 

5 

I 

:^ 

1 100. The device of claim 98, wherein: 

j 

2 the focused ultrasound is focused along a focal axis and diverges when viewed 

3 perpendicular to the focal axis. 

1 101 . The device of claim 98|, further comprising: 

I 

2 means for moving a focus of tne focused ultrasound relative to the tissue. 

1 102. The device of claim 98^ wherein: 

2 the focused ultrasound has a focal length of 2-20 mm. 



1 103. The device of claim 102?, wherein: 

2 the focal length is 2 to 12 mm. 



1 104. The device of claim 98, ^rther comprising: 

2 a control system which automatically activates the ablating element for a first 

1 . 

3 period of time at a first frequency and for a second period of time at a second frequency 

I 

4 which is different than the first frequency. 
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105. The device of claim 
the control system acti 
lower than the second frequency. 



104, wherein: 

^ates the ablating element at the first frequency which is 



106. The device of claim 104, wherein: 

the control system deactivates the ablating element for 5-80 seconds between 
each of a number of discrete time perio is. 

107. A system for ablating tissue with ultrasound comprising the steps of: 



an ablating device which 



emits focused ultrasound in at least one dimension; 



and 



a control system operably 



coupled to the ablating device, the control system 



activating the ablating device at a frequency and a power to direct the ultrasonic energy into 
the tissue structure for a period of tim< 
frequency, power, period of time and 



the tissue structure for a period of time,Jhe control system also changing at least one of the 



108. 




f the focus relative to the tissue. 



The system of claii^'07, wherein: 
the changing step is carAed out to accumulate energy closer to a near surface 
of the tissue as compared to the operating [step. 
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109. The system of claini 107, wherein: 

the changing step is carried out with the period of time increasing. 



1 10. The system of clairn 107, wherein: 

the changing step is carriedfout with the frequency increasing. 



111. The system of claim^ 107, further comprising: 

] 

means for assessing the contact between the ablating device and the tissue 

1 



structure. 



1 12. The system of clairrf 107, further comprising: 

means for measuring a tissue thickness using the ultrasonic transducer. 

1 13. The system of clairni 107, wherein: 

the first transducer has a first focal length and the second transducer has a 
second focal length different than the first focal length. 
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1 14. Tq^system of claim 107, wherein: 

the ablatif#-d^ice has a body, the first and second transducers being slidably 
movable along the bodj 
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